Introduction
SERVQUAL is the abbreviation used for "Service Quality." The SERVQUAL scale was developed based on the ten requisites of quality service in "Conceptual Model of Service Quality-PZB Method" [1] . In 1988, PZB conducted further research [2] and categorized their findings into five determinants: Tangibles, Reliability, Responsiveness, Assurance, and Empathy as the SERVQUAL scale. It provides a complete scoring system to every industry, to assist management with credibility and efficiency, and to serve the purpose of service improvement. This study differs from traditional literature reviews. Traditional reviews design SERV-QUAL scales according to the PZB model and measure the clients' satisfaction of service quality. Our research aims to generalize and probe changes in the research on service quality and the areas of analysis over the past fifteen years (from 1998 to 2013), and to serve as an overview to researchers interested in service quality [3] . When choosing references, most researchers value the impact factor as an influential criterion in addition to research methods and theories. We use the ISI WOS database as our major research tool. The ISI WOS database collects all recent papers in the Sciences Citation Index (SCI) and Social Sciences Citation Index (SSCI). The metrics for assessing research contribution for academics, departments, journals, and conferences usually have two dimensions: quantity and quality. The quantity can be measured by the number of related publications while the quality can be measured by the number of citations of the papers [4] . A metric that combines quantity and quality into a single number called Hirsch Index has been proposed to measure contribution of a researcher [5] . We analyze past SERVQUAL articles with four major perspectives: time (number of articles published and times cited each year), geography (country and research institution), productivity (researchers and journals), and impact (number of citations, research fields, and article characteristics) in preparation for future research. This paper is organized as follows: we discuss our research methods with the scope of study and the metrics of research contribution. The results are presented and discussed based on different factors. We conclude our paper with trends that correlated to our re-DOI: 10.12948/issn14531305/19.1.2015.03 sults and future work.
Research Methods
In this Section we present our research methods with the scope or our research, and metrics for research contribution.
Scope of the Study
Our study uses keywords to search the ISI WOS database. It includes 367 SERV-QUAL model related articles in 167 SCI and SSCI journals. The result shows that there is an increasing interest in the area of service quality ( Figure 1 ). In particular, the number of articles and the number of citations suddenly increased between 2009 and 2011. Since then, the number of articles on the follow-up discussion regarding this topic has dropped marginally but the times cited have increased. Thus, it can be seen that service quality remains a significant research area among service-related articles. 
Assessment of Research Contribution
Quantity and quality of research articles are both important metrics for measuring research contribution. We calculate the number of SERVQUAL articles and times they are cited from the ISI WOS database to measure the "contribution" of authors and articles published. Times cited is a crucial index in measuring contribution of the articles, while the number of articles can reflect important trends in the relevant research, which helps generate value for study and research [6] . By generalizing and analyzing their emphasis, we can see (1) the productivity of the journal and the author, (2) the updates of publications as the reference for research expansibility, and (3) the impact on the field by the times cited of the author.
Research Results
The following shows our surveys on SERV-QUAL model by research field, journal, country, institution, researcher, number of citations, and article characteristic.
Frequency of the Research on SERV-QUAL Model by Research Field
We analyze the research fields of the articles (Table 1 ). According to the ISI WOS database, there are 46 different fields. The articles investigated might overlap across multiple fields. The first five items of the top ten fields cover peoples' lifestyles, core topics of corporations, and life trends. Among these, the most discussed field is the MANAGE-MENT field. The information age also results in the rapid development of e-commerce and related technologies. It not only helps innovation in service values, but also brings about changes in business models. Corresponding-DOI: 10.12948/issn14531305/19.1.2015.03 ly, it is also influential in customer satisfaction. Whether this can be converted to profits for companies has been a topic of discussion for many recent papers. Even traditional industries are participating in service quality initiatives, and are no longer using production and yields to measure performance. In general, the number of times cited in the top ten fields can indicate changes in people's overall attitudes towards life and value systems. For instance, an emphasis on health leads to the popularity of the leisure and tourism industry, in which the customers also value service quality. Throughout all the research fields, we can also see the diversity of articles. 
Frequency of the Research on SERV-QUAL Model by Journal, Country, Institution, and Researcher
The top ten journals of SERVQUAL publications are shown in Table 2 . There were 367 articles published in 167 journals (in ISI WOS database), 140 articles (39%) of which are in the top ten journals. There is an emphasis on articles in the service categories in the practical application and research areas. This emphasis is constant over time and articles have been published and discussed in several professional areas. We analyze the SERVQUAL articles by active research institution, There are 446 institutional contributions, with 14.4 % of these coming from the top ten institutions. The result is shown in Table 4 . We find that the result by research institution is consistent with the result by country. As for the top individual contributors on SERVQUAL research, the top ten among the 872 authors are shown in Table 5 . There does not seem to have a strong correlation between number of articles and number of citations for individual researchers. It raises further questions on how to effectively evaluate research contribution based on quantitative and qualitative metrics. We discuss our thoughts on this in our conclusion. 
The Top Ten Most Frequently Cited SERVQUAL Articles
Times Cited is known as a crucial index in measuring quality contribution of the articles.
In Table 6 , we analyze the top ten most cited articles. They are generalized ac-cording to times, cited from low to high, and listed by authors, times cited, articles, and journal. The most cited article is "Antecedents of B2C channel satisfaction and preference: Validating e-commerce metrics" by Brady and Cronin [7] , with 269 citations. It belongs to the e-business category, and measures customer satisfaction in e-business by TAM, TCA, and service quality. This article was cited 269 times in total, and 25.79 times annually, representing a share of 20.8%. It is considered as a classic among articles on service quality, and shows by empirical research that the satisfaction of clients requires reliability, responsiveness, and empathy. The second most cited article is "Quality, Satisfaction and behavioral intentions" by Baker and Crompton [8] , with a percentage of times cited of 20.7%, 254 in total, and 11.80 times annually. The third is "A comprehensive framework for service quality: An investigation of critical conceptual and measurement issues through a longitudinal study" by Dabholkar, Shepherd, and Thorpe [9] , with 117 times cited and 11.8 times annually. The top two most cited articles, as shown in Table 6 , are cited more than 200 times. The top 3-6 articles are cited more than 100 times while 7-10 are cited at least 70-95 times. Articles related to electronic information or e-commerce account for a third of the top ten articles. It can be seen that the research on SERV-QUAL is often related to daily lives and is a must-read for people. [17] 76 Customer response to intangible and tangible service factors
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Frequency of Research by SERV-QUAL Article Characteristic
In this Section we look into the article characteristics of the studied SERVQUAL papers. Table 7 describes these characteristics and their definitions [6] . We analyze all the studied articles, classify them into five categories and list the top 30 according to the times cited of the articles in SERVQUAL model (Appendix A). We also sum the number of articles from different years according to different categories ( Table 8) .
The most common type of article is EMPIR-ICAL, where most articles would use SERVQUAL scales to measure the determinants of service quality, which is indicated by the questionnaire analysis of the five determinants of PZB. This not only measures client satisfaction but also applies the SERVQUAL model to measure the staff's understanding of service quality to serve the purpose of service improvement. Some scholars propose that the use of this scale should be improved according to different industries so that customers' needs are better perceived. For the articles in the REVIEW category, which are not in the top 30, they can be viewed as being representative of the total picture of SERVQUAL research by scholars, as is this paper. 
Conclusions and Future Work
In this paper we discuss research contribution of the SERVQUAL model from 367 SSCI and SCI journals articles between 1998 and 2013. We identify key factors and conduct a survey to search for related articles in the ISI Web of Science database. We present the results of our survey with quantitative and qualitative metrics, such as the number of publications by year, categorization of article types, key publication venues and contributors, the most cited articles, and article characteristics.
Our study shows that the number of articles on the SERVQUAL model in-creased from a time perspective. Our results further provide support for many research trends and impacts on various key factors. These trends are usually correlated with internet era and blooming of e-commerce. We see a shift of areas of interest for ser-vice quality over the studied period. Economic growth and government policies and strategies also play roles in helping promote service quality research from a geographic perspective. In addition, the SERVQUAL research remains focused on identifying the key factors of service quality based upon the SERVQUAL Model in the EM-PIRICAL category.
We have employed different metrics to evaluate research contribution in the arti-cles we studied. Number of Publications and Number of Citations alone might not reveal the true research contribution of researchers, institutions, journals, and countries. We show this by correlating the number of publications and number of times cited. It is evident that we need a better metric that combined research productivity/quantity and impact/quality. Our future work includes identifying more impact factors in our survey, and use robust and unified metrics like Hirsch index for research contribution to help re-searchers better understand the SERVQUAL model. 
